E6-AP promotes misfolded polyglutamine proteins for proteasomal degradation and suppresses polyglutamine protein aggregation and toxicity.
The accumulation of intracellular protein deposits as inclusion bodies is the common pathological hallmark of most age-related neurodegenerative disorders including polyglutamine diseases. Appearance of aggregates of the misfolded mutant disease proteins suggest that cells are unable to efficiently degrade them, and failure of clearance leads to the severe disturbances of the cellular quality control system. Recently, the quality control ubiquitin ligase CHIP has been shown to suppress the polyglutamine protein aggregation and toxicity. Here we have identified another ubiquitin ligase, called E6-AP, which is able to promote the proteasomal degradation of misfolded polyglutamine proteins and suppress the polyglutamine protein aggregation and polyglutamine protein-induced cell death. E6-AP interacts with the soluble misfolded polyglutamine protein and associates with their aggregates in both cellular and transgenic mouse models. Partial knockdown of E6-AP enhances the rate of aggregate formation and cell death mediated by the polyglutamine protein. Finally, we have demonstrated the up-regulation of E6-AP in the expanded polyglutamine protein-expressing cells as well as cells exposed to proteasomal stress. These findings suggest that E6-AP is a critical mediator of the neuronal response to misfolded polyglutamine proteins and represents a potential therapeutic target in the polyglutamine diseases.